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Title: CIRCUIT BOARD, METHOD OF FABRICATING THE SAME, AND 
METHOD OF ELECTROLESS PLATING 

Abstract 

The present invention is to provide a circuit board, a method of 
fabricating the same, and a method of an electroless plating that can 
confirm a portion of a via hole from a surface of a substrate after forming 
a second conductor layer, and to uniformly control an electric charging 
so that reproducibility can be good in the via hole by the electroless 
plating. 

The present invention is a specific circuit board and a method of the 
same obtained by applying a higher electric potential than an electric 
potential of the electroless plating to a surface of a conductor during 
charging the via hole by the electroless plating. 

The circuit board according to the present invention is optically obtained 
as a distinguishable thing because it is different from a condition of a 
third conductor in the portion of the via hole and a concave pattern is 
only formed. 
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£| 7|so| sj^ x|| 1 E*il(3)S 2|£pfl(l)£T E 1 7He| h°}# c ,aais E^q goi| 2Ss|oj njE^A| 
(1)^ E A I o^f g# l^l ^|oli t^sj^l SU, S^£h 7^1 #^|a^E ^ck 

S|E^*l|(1)fe ^gyom §(«)«#0|OiE f2, CH^ «^££ 7^Q ^S*!|0|0iE S^h. 0|fi|- «H*|^ 
¥2*H E^fi^, EH njEH^i(1)2| *j1 E^|(3) ^oi| S^^l^ H^0| XH|2 E^I(4)o(| g^fi- a|S 

o||Ai 2*|op| tm-oll Ji|EH*l!(f)ol| hS| EH^# ^ 2ic:K 

0\2\ ^0|, S ^3*H EH# ^ OH, E^ ^E||o| n|E^^|oI| ^§7fe^32, EH 2^E^ 3^ 



http://patent2.kipris.or.kr/patent/XML/JUNG0001/1019980030165.XML 2005-01-12 



KIPRIS(S^H^a)ga) 



IBIOIXI 7/25 



o|ck 



Cu 2+ (L)+2HCHO+40H"^Cu+2HCOO-+2H 2 0+H 2 +L 

Opioid, L ^ ?&|2f *|*1|(iffg)g stfi^flKJi^isftfijjoljl, o||iaqofsJ4^KEDTA)7|- 0|££|^ g 

5^ck o| bjgs. ^a|4 gan- gs| §^ ^oi|xi aiehxho^ xj^^xjo}, g^o| sese||*| 

(calomel) S^(GCC)g *\o\ aJ£oJH ot -o.QVSq ^£ SA^olM:*- Sfl)a Sg&q. a|ahM. S 

aj^ ?a| o|ao| h^oi %m\ a|^3^ ^2 en E^ ^#cK|a^ h| E ^ 

^ t o| 5P j - aj^oija^ -o.8V(vs.SCE)H4 £e S^j^ <E|oj °[ch aj*^ «s^. §^o||^ £^°| 

^# ^t£^ flsH, ccf^sMI °W °f 60-80 "C A^sfe SU, 3 3^oj|^ 3 

q = *l°} £la|3°^r #£j*W. ^ 70TC^ ES*fe S^oi|^ S|£g*||s| «f -0.75V(vs.SCE)^ 

¥2*H £^ U J§£1 ?a| 01^01 £gjs|oi ^£=|7| flsiHfe d|s^ g 0 | ^£o||a^ -o.eV(vs.SCE) 

<70°Co1|a-|^ -0.75V(vs.SCE))E4 ^ 3JO| ifi^pj, ojnH^ s|£^|°| 30]=. ^a] o|£ 

0| S*jH4E fee S*l t ^ -0.8V(vs.SCE)(70"COi|Ai^ -0.75V(vs.SCE))£4£ #E^^o^ ^°4, 

E^ 24. ^Js| oj £ ^ £ A|go||A-j t s>|^ol|Ai oj 7 ^n, «W &o| = 

^ o|£°| »g Sflfiq fee S^a n|E^3o|| °17\%°^] £^ ^# §a"|a||J - oi^ 3do|q. 

ES B>§2| §*|o|| i£o[ S^i^ H^^|oi| ccfef c[^c[n Ajz^£jx[D} t 3 S^l^ <^u|aho^ £ ^ h_^ 0 | ^jg 
^3 Sfloii c||€fl +0.1 -+1 .5 1H7^ ^-cK +0.1 IBS^ ^-e S¥|ol|Ai^ zi s^^l-^^-^MI 

3^3, &mo| ^ g^7^ SicK f£^, +1.5 MHM^ ^ 2^|oj|Ai^ °j7^n ?i 

^Ai|^# S4 H ^7H4 be^ eo!| aj^ s^enHial^ ^^7^ ^°|xf#o| S£0 i| ctfaoj i £ ^ ^§ g 

^|CH| +0.1 -+1.5 ^^|^| eJ^^H^M] ^ §^|a|^ ^ o]7^ S^s. 

+0.4-+0.7 ^^|^ ^^.AH g^i^ ^47 J ^CH^|H SiCf2 

7|^o|| ^?j#g ^^^U, u|o^-i- bHAj§ ^^en *J^<3^o^ u^&o\\a-\^ §^ H | 0 [ 

* 2^o|7| enroll ^ah ^oi|£ b|o^o|| ^S0| o^ck o|^e «H^^I HW5E^o|| #a|^cK o|^$ 

^oMI ^0| Hm^QOi] ^a|ofC^ Aj2|£jX[o} ( £^ *|Op|- ^^o[7| [CH^0i[, 7i|^S}jAi 

*\ g%0\ ijcK o^a^§# 7-1*1, b|o^ a^nf §ojg £^l^o||Ai^ 2|^o^ 

u|oh*s| ^oj^ ^ ai7| emboli H(|Aj n|)^o, o,^| o^o| ^ 7 ^s^| gcK 

^ ^S|o||A-i^ u|of§ H^-§- S-^Eh £*fl£ I D J£5^ u|of§s| x| 7f °)aj 

£ 401| £A|fi. b[|Aj^a 504011 flh £*1|(22)S ^ Sfl 710(21) ^^^(23)oj| u|o(«« S^U, 
0(23) ^1 ^12 (24)o|| £^ fee S|7Wflxi u|ohft xi| 1 £JN|(22)S 7|§o 

^ £^ Sj^Al^jo^ b|o^ £^ ^^o|| o|*H ^13 £^l(25)© S^^oi, a 

flo|| aH|4 E*fl<26)# 8^© ed0|cK ^2 i*l|(24W ^H|4 i^|(26)e ^^0|CHi c^g E^0\O\Z. 

£ 4S| ^^oj bf|Ajnfo| g^, A^o^^ Ei bHAjnf^. 1^^(23)^1 &&o\\ QMty ^|4 E^|(26) fig 

01| ^?J£| S^(D3£i)0| 01 - ov - oicK 0| 2^^({H])°}£| £^ ^^H^. *i|3 £^1(25)^1 "I 

o«^oi| ^gs[2, £*I|£2J *a| □h^Hfif fl*|^g§ & ^ 2icK o| fl^da^)^ *\\2 £M\(24)?[ 

^ S^, £tt »l| 4 £^|(26)7f ^^ol!^ sfoWAi o|^ s p ( o)3)flacK a^M, n 2¥°i|£ a| 0 ^ M| 

^# m H*l|(25)a| fi^# °Jaf^| g^7| tOl^oll, m £*||.(26)S *\o[g¥-2\ n 0|2|o||Ai^ 

S.2J-I 7|^7|7f sa^i suck tcfaH, «H^!ff ^°jo^^ E) o| «|o^^e *J^^ - oi c k 

£ 5011 £A|£[ b()Aj^s £ 40JJ £A|^ «|JAj^ 0^1X15. o[0i bjof^ £^ ^^H^ ^xjs^oi Xfl3 £ 

*l|(25)# ^1, ^°J^(23) £*J(24)(E 4 ^S)^ oi|$j i^l °m fith xi|7H^, a £*1IB(27)# 

S*liaol| fi^fi- aoicK £ 50|| £A|th ?±o\ bHAjnfo| g°o|| £ a 7H^7|^El u|o(ft^e ^ 
21 
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K!PRIS(S:H^o)5H) 



1HI 01 XI 8/25 



*U£i ?l£o|| >y*|£j o|± qj^oj ^ ^ Soj j ^ o xn §lh goo,, ^eii ^g & 4. 7|#cH| g£ 

op, o|± ^Ai^ ggsfi 4- 7|#0||A-|^ H JJAjo| HiJ5E£f# 4*U 4± ^CH| S| & £ 

4£f S-ei S^o! ga*|c|. *|o|££| £g QjiA|a] ell o|^4 a||o|*| §4 z\\o\x] 7|3oi| 

gJB, I^^Oil £^AH - X |s A^^O( A^^o^ gA^- 0|| §| AH ga^ojg H^0| oil 

3® 10| ?iCK b(|Aj^o| U ||Aj° &£*h7| mMSz 0\±S^ w£0\X\a} t ^Sjj g 

S3, sj^r n| = «M| *fe #£ g£^4. HI1H S*|S| o|^£N^ *\0[£ M^g fStfe ^0| * 

fi*W D J, «W eo| £afo| D| SH, oiiihahoisH 4^#E S4W|2| 7|#o||Ai^ ££h44. 

1=! — m ¥3*H £^0i| ojSh d|0^ L|]^o| ^ $£jo|| £ g^o| o^ll- 0|^0|| 7 1 AH 

£6<>i| £A|oh n^Ai|^o|| c^a^a^4. 7|^(5)S £ 64(a)o|| £A|o^4£o|, 2^o)| x||i E3|(3)# 3£fe 
4. n 7|ff(5)S| fi^oil £ 6S|(b)oi| £a|^ d^j- go| 1°J§(1)§ g£]^4. 4#oi|, £ 64(c)o|| £A|£i- df4 
ao| SSSdJsi a Soil x|| 2 E*li(4)# S^^4. *il2 £31(4)4 ^sia4 #*j #4 H40| Dl!^o| 

SB oil o|a||A-|^ 5E^ ^S^H £^o|4 3?l £^4 90 H ofl 1^01^^011 4^^ fcf, £U(f 0 ii) =^ 

4# <2^0|4 %n f2, £E^ E. 7011 £A|£[ d^^0| Q|4 &&0\\ ^^^|(14)# ^ 1 

S 3^4 1^#(B^ SA|)^ ssjoll ^1 i*l|(3)7| 7|S(5)(AS 2a|) ^o|| ^4. 

5. 6S|(d)0|| £A|^ b^4 ^o|, XH]2 £«|(4) -feJ-o|| ifS^ ^|z|^e(6)# A^Qoll S|S|| n||tl# 

^^&h4. 0| !3£(1)o|| d|o^# S A J^P ^^°>^|2^l(4)#o||glh^ ^^^4, n ^ i 

£ 6^l{e)o|| EM 2} ^0|, o||S# H^Oi ^112 EaK4)# ^£^^31, IS ^4^ £^I^M# ^d|^4. 4M 
oil, £ 6S|(f)o|| £A|o^ uw so), a||o|x| #a^oKH| 4^ fl|2 £*1(4)S °l±EL^ t\oi l^^djoll b| 0 f^ 
(2)# "|oh*(2)0| x|| 1 E*||(3) S^o|| ££t£* o}|o|| b|of§ ^^^4. 

4^oil , Aflg £ 8CH| £A|^ df4 go|, 7|& cm £^ ^3(11) °^| ^SsH ^°H(12) ^oi| S^I A l?l^l, u| 
o^(2) ^11 £*)l(3) 31^# 7|go^ ^oi ^2 an ^^4. o| £^ ^So||Ai 7|^ s ^o| 

H2 EM\{A)o\\ 2|^ 2?l(if!!A|^^Eii(potentiostat))(9)o|| °|§H ¥3*H £^ &l^2| 2^S4 ^ 3^1- 

^7Hh4_ ^|AHO^ ) 0i|-=- #3 ^^0||A-i^ £^ ^£ 70°CO||A-jO| b_^o| S o| 

4 -750 — 800 mVfvs.SCEJolH^, x||2 EM\{Ap\ -300 mV(vs.SCE) 3S£ £|£^ 2|^S^!(9)oi| a|«H ^ 
^(8)# #*H 3^1- e]7^4. 

0| oi|^ ^S^{10)4 SCE(^^ z^sj ^^)o|| 45j| ^"7^ g^ 0 |x|°h #^ ^^2^(10)^ SCE 

oil °[34*l SS^, feS^t o|^^x| £^ aheoi 91^ 4^ 7|^o|| 4s|| ^|2 

£*l|(4)4 2|^3^o|| 4§H o||# 4 500m V IH-I^ ^o|| o] 7 ^hh ^4. 4 g^, ?J7^ 

^ 7|^o| EJ^ c\b 7|^4 fi^^^ Ji|2 £^1(4)4 fi3*l<>il b|eH ^^4^1 € ^o| 4^44. 

5E^e «|o^(2)4 Ai^cH|Ai ^44 Aj^4, o|^H a|o|-## ^2*^1 §S^4. «|o^# §£j 
^ E^ ^o\ 7HJ2 £*ll (4)o|| nj|, x||2 SE*ll(4)o||fe a|^a«j(9)ol| 4*H £^ 2fli£4£ -fe^ Sfl 

y\ o\?[s\y\ uncoil E-a §^1^4. 

014 ao|, a|o^(2)4 lH^h! ^^j«n £^o|j 4«H KM, M\2 £fl|(4)o|| ^3§H £^ ^#4 Sfla^ 

£ S^^- 9j7^4^Ai |^^o^ Mi( H = d|o^(2)o||Ai £^^o| H3|(4)ol| 5Ei^# m| £^ §X|A| 
^ ^ SiH, -§29 of|^ ^^$H«di £^ 4 ¥^1^1 xn^Aj - 0J4. 

¥^en i^o|| 4^ b|o^ $S ^, u|o^ ^3 ^^^S o|^foix|^ ^3 ^^|(25)4 H2 £*-ll(4)4 &?\*\?} 
^^4 aisja^ 9^A|?|7| ^Sd, £ 90|| £A|e d^4 ^01 £*1|^(7)# 4 S«&Ch £3|^(7)^ ^S«H £^, 
S7| £^, £2^| D||^afo|^ §, 4£ ^^£^ S^«H£ f 4. *12E*I(4)§ oi|S #o|| 4«« MB 
Jl a 4# £31^(7)^ 3 CH| g£*«£ ^^K 

x-i|1 £*H{3), *|2 £*ll(4), £*HS{7), «|o« ^3 ^(25)£ ^^0|O|£ ^^4^1 &oh£ #4. 5E£h 44 
2| £31^ ^^0|4£ ^^4 4^ £314 1,^0|4£ ^^K 

xii 1 £*n(3)£A-ife ^4, 4i, e ^, eij^, ora, ^4§, a^a, rb, ei^, ^^7f ^^§[2, S7| 

^i&0| ^al, ^o| i| 4 4Bh*j44. flu £31(3)^ 4*1 7|fto|4 #4 4^l^s| 

21 £1401 cfff^Lf s^o^ sl|£ #CK ^ "j-og oil A-i Jih £*il'(3)e-b|o«# *Ssp| «3'«H-£rg - 
b|#4 ^laoi £*H ^S&H £^ y^oil ch^ 4^N^ ^^o| s^o|| ^XH47H4, se^ olISI # 

4tqe *H£|oi| o|«|| s^oii £^ 4#a|^ ^ Si^ ?do| Sfl*KK 014 a o|S|S| xi|4^ ftl^. 
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KIPRIS(§3H^o]g£) 



MOIXI 9 / 25 



fl|2 S.M\(4)2.M£ ?a|, MS, ^, §, fiHH, g^ffi, 31, E|<Eh ^o|£, 3 H JE, «0| 

*W g?|x|»o| ?a|, ^o| un^5|sjcK s£^, iflfiomaji 5E*|(3)£| 3*^1- 23j*W c+§ 

*fl4 £*l|(7)a*]-& ^a| t uf^ ( .g. H»jg ( gafg, ^g, S^ffl, Hi, Em, Hjp^^in, *p|*mo| 

^o| b^^j^cK sE£h, £fll(4)4 §shs| *|3£| f # 23j*KH c>§ f^uf 

<^a|<*| d> o|3|, e ^A|oi|oj| c||«H -H£^q. £>, oH^|oi]x^ x-j^si-b £«2jx||^£| g^, x||£o|u|. £*|| 

o|of°| 7|# §y xiE.\°nm Sumc-l. 

(1) 7|» A^eH^ o||^a| 7|xh ^o| ni^ol! ^ I8pms| ^dj^(f§)l- ^ ^ *H^£f. 

(2) 7|g B#BJi^ oi|^A| 7|x« #o|| *=4| i8um^l fr^i# ^ ?a| ^ 5gol| o||S ai|Aj^H# 
oil soil °|SH =?e] nHfd# ggSHcK n 4, ^SW^ #oi| 7|# ^a|oi| o | ^ 

2£# 7-li^l 

(3) 7|E CMW D A A|H S°joi| g^ffl H(|0|^H# ^S°| 2^°^. ^HgJ oJiH^Oi 15# 9S^jI, ± 

g& AflajH) dllAj 7|#. 

(4) 7|g DAiia^ ae! a|h s^oi| m|o|^# autism ^a^J £i*H$KH 15S ^isU, ^a| ^ah 

o| Afl^DI dHAj 7|^. 

(5) 7|Eh E^a|o|D|H &#o\\ ^E^oi| o,^ 3M# ^| 0.05pm, zim\ ^a|# ^Ml 5.0gm, EE Hi§ 
0.05pm ^, 2^ol| cHls 1 l^U, 2\m HM/^ai/Hl^l 3^ 7 | 

(6) ?\& FSa|o|o|-= 2^o|| ^n|Eigo|| o|*H Ej^# ^Ml 0.05pm, c^o{| ^a|# 5.0pm, E|€h# 
0.05pm S^cH| ol|S ^|x|^H# o{|so|| °|SH E| Eh/^al/Ej 3€ =H!d# 7| 

(7) 7|ff Gfi^cHI 3«Eiys! ^a|# ^ 7|ff. 

(8) 7|& HJE^oil Ji«Eiy§! Hl# ^ ^ail^ 7|flK 

(9) 7\b \&&°\\ ^ai/na/^si 3# £*ii 3ne# ^ ^eh^ oq^A| 7 ie. 

(10) 7\& JS^Oil £ II(|0|^eg AHgl ojijj^oi 7^ UHEiyHl ^ ^aH^ Oi|^A| 7|af. 

(11) 7|S Ka^oii nflEiyg ^^d|h oi 0 ^ ^a|(o^>4 @ (zincate) ^a|)^ aj £ |s 
flioini. 

(12) 7|9 LSSo|| n«Eiy£! H^14!# ^ ^ja|^ ?l|0|^. 

(13) 7\B MS^oii ii||Eiy£! E|^h# ^ ^Ja|^ «qo|xe| . 

(14) H^^-i £| 04 o^S i.Omol/l 
^JAiMHE 0.1 mol/l 

T^^4lf 0.4 mol/l 

70"C(15) ^SSH Ni-P £g«l|StNa 0.08 mol/l 
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kipris(5:h^^ss) 



0101 XI 10/25 



^£H?LK) 0.3 mol/l 

0.03 mol/l 
*h>l£]£* H^§ 0.2 mol/l 
pH 5.0 

0 A£ 9010(16) ^2*H ^a| £^^^a| 0.04 mol/l 
0H!e!qohei4£tt24^§ 0.1 mol/l 
ag£KH|*|H 0.03 mol/l 
^xjsmeg o.1 mol/l 
2, 2'-*|n| all 0.002 mol/l 
ia|olliefl^a|i(S5^Hf 600) 0.03 mol/l 
pH 12.8 

°AE: 70*0(17) ¥S^H asm 0.05 mol/l 

(H|i^qof°J 0.4 mol/l 

SI 9 0.05 mol/l 

T A J^m§ 0.7 mol/l 

^t^^i-fEg 0.7 mol/l 

30 ppm^S G0°C <^a|o^H> 100mm z*S| H7|£| 7\& AM 35'C, 200g/l£| ^a>4 §o|| 
2£tj £j*l°U, ^a|°| ±£E oils *|a|# iofoj, ^a|°| ^#a|^ck ^a|s| fi £o^ Ei 30Mm c« 

CHS ?l*|o|| afo|a^.D!El# 0|§^0i o||u^Aj A_le^# HS^q. zlkH, o| oimsjxi AJEH^si n|^e a|2.| xi\ 

4#o||, e *, ¥3§H £^ ^oi| S^loU, ^a| S£oi| ^*jsf| ^a| «Sflch zloH, <H| 

4l£lol|^ it^lA|2^^# 0|#^0i -350mV(vs.SCE)S| £]7^S*i ««ch cc o( *j?1^ 70 'C 

2| ^0121, ^2SH ^a| £^«| ^§ *]*|^ -780mV(vs.SCE)3. *J^sp| W&o\\ oil4i±jo|| o\?m Sflfe £^ 
e« 2*jol| «|aH +4.3SSO|ck 

¥3*11 ^a| £^£| £^ ^3Mm/hO|HS, 7|# 5^s| ^a|oi|x-| £^°|o| oimfflAi Ajcj-oiJ 

*t ^0MZ}g a&cK zisH^i, ^aeil ^a| isa|?J ««ck zl a^f, 5E^ oimm^oii 

E*eF a|qo||x-i gx|*n ^m, £^ ^^^|^ 7|e £34 oiim Ajoj ?J34 71 a| #iJeh 30um& 
4. £^o| o^^^o^ xisw^cm 7f§^°j, 15A|?i°| £^oflfc£gst*p»l|fe45um£il *o|Jl, 7|n^o||4 
S4d a>o|s| 30 M m£ H^| ^5|« 3jo|*|o}, y_^e Hgfloi o||u^4jo|| a|So||-m £;qen ^oj, £ 

o|&4 £0|, ^*j$H tin, &$\m °J?lo\^ H2 7|#nf°| ?Ha|£ sS^h^ah, £^ °| 

<£JA|ofl2> -100mm 2*s| H?|s| 7|^K bs| s^oi| o||^A|g ~£ « = 75gm£| £34$ g^^g 

#Afo|o|| ^^il 25 gm^l §a|o|o|= 7a|^^*|, aJU^SS^I ©: MCF-5000I)# ?W 

o^^cf. ^a|^2| i8gm0U, 1^2^ ^^cHl $M. *, ^a|«[ 5^cH| 

^ o)|.S..^L4:.ejgga^g: OFPR-800)# ^§[2, i^, ^§o|| o|8« h|o^# g^s^ 

^«o| ^|x|>,e # *|7i$2ch cfl(H|, f oiisoil £| «H nfl ^ y o\n , a ^ ^§^1 ^aiQH#.ol^?M 01| 
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KIPRIS(5^H^S]ga) 



IBI 01 II 11/25 



t^#o||, a|o^# u|otft 7^o||£ ^ A |EH £<|0|xjg OISSCK ^ 20mm^J aflO|x| g£ 7|g £^ol|Ai 

iEA^ch 7|# a^o| ^b| 0 | a^H7|- SU, nUEiyS ^£°>0| 7te=|^, ±fl (conform al) ^ 

«|oW# «a«cK o| OH «|o*»S H7| (D100pm, 2mm s|*|£ 6MI 2500^O|cK 

U|0>* g£ 7|## ^3*H ?a| £^ #0|| Oi|^X| 7 |& figoj mj^j ° 7|go^ = 

3*11 ^a| oioi, 0 |#s|<h 7|# n£<H| u|o|g o^as-H a is 

£.(- t^oij -380mV(vs.SCE)s| ePMHch S, o| 2*1 £r 70lCO||Aio| gjoin, ^S«H T*a| tfg 3 

-780mV(vs.SCE)£. £j^sq£7| fliSoll, l^^l #*[o|| °l7\g £^ tfg 2$jof| b|cj| +0.4 #H0| 

ie^^a|0|Q|H l£o| ¥^ tMI£ ^ 100pmO|CK ^^5H ?a| £^ 

3um/hO|H^, #2H^ o]|Sa| 7|^H £S£| n|)^# 7|§ ah^sj. of 33 A |£} ^o|| 

^a|H|ol| £&&c|. aali-H, ^*±s|| ?a| £££ 40*\Z} ^saq. a g^l-, 2500 ^S^l "|o|£^ ^ 7|# n2 
S| §sto|| 3^*1 ^ISol|Ai £^ b|go| §x|s|| oiji, at ^mo-l 2500 ^go||xi ± 1pm 0|S^ch 

0|£ r ^0|, u|otft 7^A| a^H^Ai A(.£SI- 7|# a ojo| ^o\\ °m°r^A-| °xjg|| 

c^o| b| 0 ^# hbs^ ^ s ^ $12, £ ^g°i «aoi 

, #si& fis^i ^o\\ o]7^ £^ s^ioii 0.1 n, o.4mh, o.7#h, 1.2^, 

l.5S^£ S^A|?i a£«cK o.i#E.oi|Ai^ o|7^ gofoi ^7| u«^oi|, ^ 7 M 5i P. 3 uH£cH|, 
£^ ^gj o|S I8um^l ^m^tt ^£|^e 40A|Z>£| ^ ^^a|cH|^ ot 34Mm ^ sjo] EE^, 

"|o^# - ^a|0|o|Hgs^£ ot 2.8gm ##^H 9191^. ^, £^ S^oil at] 0.1 3 

i ^^CK £ £JA|o}|ol|Ai£. 33A|^}oj| u|o^o| ^a^j-^ ^ZioilE 40A|Z}om ^a|^7| 

§01], a|o[ f-a|o|o|H.^c^ 2. 8pm 0.1 HI ^]7f^ g^^i r-^ ^ 

0.4pm/h^ ^e^s| £^ ^£ 3gm/hoi| b|&n xj^Ej7| u%£o{\ £^ a|^ ot 35 a|^ 3^ ^jw^ 

gojoi 3^loi| qj^H 0.4MH, 0.7WH°| i^oi|A-j^ 40 a|^} £^ ^, b|o|-#S s.¥ 
^^oi| ^^hi A|goi|Ai £^ Bhgol Si2, £^ a| =t?]|o| 2500 ^igo||Ai ±i Mm o|*rach 

7|£h S°lo| £«|o(| A|gOl|Ai £^ gxiSH oloH cK of EfAj , 0| g^Oi[£ ££|*jO£^£ 

si 5B[f ^a|?|^ #e 7 r ^of^ ^ ^ Si^^h. ^a|s| ^ S^uf §§H S^l #oi| 

P Hu|. a^oij 14^ cf5£ S] s ^|A|oflsh cf^ P H4 ££-^ ^2 £*fl7|- o|2|°i g^o||^ 1.5 

0|^£| ^^oilAi, 7i|2 £*I|cH| o!7|. S | - *joj e ^o|4 7H|2 H^t ^W-^^oil S|*H c|ac[2 ^ 

^f! ^ Sl^l^, 0.1 -1.5 H^iiL ^ d>G|o| ^^A|^ ^ oi Ili m S | 0.4-0.7 

<^A|oi|3> 100mm H7|S| 7|^ Bfi| H^cHI oj|^A|§ ^b 2i 75 g m o[ w^ £ ^ 

# Af0|cH| ^^o)| ^| 12 MmS| ^ 25gmS| ^£|0|d|H let ^^0| o^o|| 

CK s ( 7 |go| o^Oj|Ai ^aj| S ^£H^ ol|^A| 7|XH, 0||^A| 7|Xi|o| Sd| t ^5|XH, g£|0|D| = § 

^t, §a|o|a|=o|ch 

«|oJ*# 7F5«cK 7^(H|^ e(^a)l^ 1^ sl|0|xis oi^sm, S£|o|n|= 
^1 7««ck a*, in*© oil&su, ^a| £oj lh ajioixie o|*sw gen^ oi|^A| 7|^H fi^ 

si ^aloll nH;;W 7B«ck zmH, & HAia|(5mm4 SH)ol|E EH|o|xi£ 2aj*w 8e|o| 

D l — S^^l »cftA|gcK 0|aj| H |o^e H7| (MOOpm, 2mm fi^l 2500 ^goicK 

« I oH- 7|^# ¥2*H 7£| goi| o||^A| 7|^ jtetsi 7&| 2H^^ 7|^HS ^ 

oil EhXfs Q^a|71 Sfl# ej?WcK acHS| 2^1^ -350mV{vs.SCE)SatK ffi, 0| S^l^ 70tiol|Aio| ^qIH, 
¥2*H ^al H^^l ^S"afl'-&-780mV(vs:gCE)S ^!^'s|«-7| -nil Soil- oj.7fg .g«.fe. ..E^^S^alUiai.. 
+0.43 #SO|ck 
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KIPRIS(5^^ojga) 



IHI 01 XI 12 / 25 



3*1 75gmO|cK EE^F, ^a| H^^j £^ ^ 3pm/hO|H^, o)|^a| 

7|*H ^a| nU£# 7|go^ >m*^ ^ <n 25 x|e> ^o|| #£|o|o|Hsg°| ^a|^|o|| Hi^cK 

£E£h #BH± o||^a| 7)^^0)1 gAH£[ ^^Sf^ ie, f a|o|o|H *^| 112pmO| 

—sL, 5.^ ^£o| S^eW* °f 37.3 ^oi| £^ i|^o| £a|o|a|H 11 

&3oi| £^ahcK asuxi, ^as(] ^a| 4 oa|tj gsych n §4, 2500£| ^g°| u|of£s. ea|o|u| = 

H2£| A|SOi|A-j £g B}g 0 | SU2*C|. ~, ^SJ|^ 0||^A| ?\7\\ H^n| ^a| Bj| ^ 0(1 >^ <g g S|- 

« S*f U^l ^ 75gm^ S^sjcH £^ °J ^7?flo| £ *>- 2500 ^2oi|Aj ±i pm o|*|- 

o«- M)fi| £^o| 3SSW| SEit ^ 21 a&t}. 

<^A|oi|4> ^A|oi|2£| 7|fi-g o|g^|Jl, §QJo|- S^SS. u|o|£ fUS^I. u |o|£ S-y ^, 7|£h 

# ^£i*U £^ goii gxisnzi, ^ail^ o|[^a| 7|# ^a| og^ £ ^o ^ 

cK oimi, o|a| E^°-4 go\\± s°4*| 2000cm 

2o| ^ # ^ojsH ^a|# #o\\ ^s§n m^cf. 7|£# gx| *, S^ai^^s. o|§ 

°W 7|# fi3o|| o.ji d|o^ a\o\\^ a\±3.3.M A^*[ sb|cH| o|a| ^°j*H £ 2000cm 

2o| #o\\ q\o\\ +500mVS| S£f# ^[^1 

S^l 1^^ ^|0|a|H -^|o| o| l0 0gmO|cK 5£ah, -^2^ ^a| £^o| £ ^ 

^ 3pm/h0|H^, ^en^ oi|^a| 7|xh ^a| nn&l# 7|g^ ^a| ^ 33 a|^ ^oj| a^o| 

^£|^oi| £^ck n^A-i, ^ssh ^ai 40A|^ ®®c\. §2K 2500 ^gs| a|o^^ 2.^ ?\® 
^o\\ Ajgol|A-j £^ ^eo| §x|st| Sii, £^ aj- 2^ 2500 ^o\\M ±<i m 0|^dK 

0\Q) ^0|, u|ohd 7fgA| Q^H^A^ A|~§.£|- ^1|0|| £]7H^£!>H ¥tl^H 51^-^ S , 

c^o| a|ofi# §3^ ^^^i ^ Sic^ ^^ck 

<£JA|ofl5> 7|^ b qi^Joil 7|^ cm Af§oh o|a|oi|^ ^A|oj|2£|- ^^H^ ^^H^ § 

3 J J «|o^# ^ 7|^# *1|*t$cK a ^J2K 2500 ^S^l «lo^e 7|^ fi^^l ^^o|| £4^J A|gol|Ai 
£^ ^}B0| §x|BH ?m £^ aj- ^^i|o| 2500 ^o||Ai ± 1pm olsracK 

0|£i| I*0|, b|0|-^ 7^A| O^H^AH A|-§o| 7|2- ^&|0|| ^j^g ej7^l°jA-l ^£joH r-^^. ^ SM | ^ 

«io^# ^s^^ ^nm $^\n ^ %m 

<^A|oj|6> 7|^ B qjAjoji 7|fl- DM A^oh o|2|ol|^ fJA|oi|2S4 aja|5j|ck a S^K 2500 

b|o^^ 7|^ H ^o| £d|o„ A|So(|Ai b}^0| o|i 9t ^7^1 oj 2 ^ 2500 
^?jol|Ai ±i M m 0|*racK 

C^o| d| 0 ^# ^^jo^ i^o| n|^;>i|§ ^ o|C^ S*&Ch 

<^JA|oi|7> 7|S B c*ldoi| 7|# EM A^SfOi ^JA|0^2£f «|ohft# «^«cK n^f, u|om 

^1 3^ il^^Oil HI 18% ^S^Oll £|*f| ^117-lSU, i^A|7i °^8t| £^ 

n 2500 T'asi u|o^e s.*p 7ie aej^i §^011 a^oim ^ *}%o\ ^31 ^ ^^1 

S| 2500 ^goil^ ±1gm 0|s^cK 

0|^ £0|, b|Oh# 7^A| D^3^Ai Aj-g-^j- 7[# Sbh^ gojo o| 7 ^D^Ai ^*j*U £ = # ^^H^Mj, 

b|0^# §2o^ E^o| ^;^Jg ?j^§W ^ SiCfe O^Cf. 

<^JA|oi|8> 7|S B c||Aj'ol| 7|S a^*W ^JA|oi|2^ ^^Eh b|o^# ggMcK a^, u|ohfi- 

s| 3# £|^°jo|| Sl!^ £@ 18% Sti^^oil ^l©H ^Pl^n, 7a|^ v^a|^ ^xjstl ?a| iL^ait 

m\ S^IMciK a ^ ^JA|o^|2^ Df&7W£, ^^CH| Aj'o^ o]7^^Ai ««CK 

n §2K 2500 ^gs| b|of#e 7|B- #^oi| A|a<H|A|-£g-ygo| o iI2 £.g -.et ^^fl 
2^ 2500 ^oilAi ±i Mm 0|S^cK 
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KIPRIS(S^H^SiSe) 



Ml 01 XI 13/25 



0\9\ £0|, U|Otft 7«A| D^H^ Aj-g-S} 7\& fifloj ^0\\ *jOJ# ^2*H S£ V °^H, 

^3 b|o^# £^°| 2fi6tf| - SicRr- 

<^'A|oi|9> 7|S B enroll 7|£ G£ Af££ o|£|cH|^ ^JA|o^2£f SBS- u o^£^ u|oh* £^ ^ 

°£ SSflch a 2500 H |o^e 7|£ S ^oj A|§0||Ai £^ bh£ 0 | §X|SH gi 

01 £^ ai^r^l^l £2*^ 2500 =P9o||a| ±lMm o|*|fcq. 

0\&\ £0|, ti\Q\& 7^A| D^H^Ai A^o} 7 |g #^0|| XjOfS 2J7^E*I £=l*jS}] 

c^2| a|o^# 3S*fe ^MfH- ^ 2ic^ ^# »2W. 

<4jA|Oi|10> 7|# B q|AjOi| 7|# IS A^o} 0|S|0||fe ^JA|01|2^ §°^J ^£5. U|0» Mj^# £^ ^ 

23. £23Kh 3 §2K 2500 *|of£^ 7|# £gs| %*\o\\ a|^cH|a-] £^ bf§o| ^x\t\\ 91 

JL £^ <2*hfe 2500 ^SolH ±1gm 0|S|fcq. 

0\&[ ^0|, «|0^7^A| Q^H^Ai A^&7|ff fiflS) £djo|| *]o}« ^PH^^I ESS«&£S*|, 
cK*2| h|o>*# £^o, sji^g ^^sfTil a^SSt ^ SiC^ 2j# ^o^CK 

<^A|(M|11> 7|£h B CHdO|| 7|# J# A^Sh O |fi|0i|^ SL^ ^A|01|2^ «|0^ L^S £^ ^ 

S3. £3$^. a ^4, 2500 ^gfil u|oh#S £^ 7|£ §^oi| M%o\\M £^ &}#o| *jx|stf or 

2^ n 4 m^lfe 2500 79ol|AH ±l M m o|s^q. 

0(^h ^0|, b|o^ 7^A| □^H^.A-j A(-§-Sh 7|& S«fo|| °]7^°U-| «»£3*i, 

u|otss sssfe- £=s| oj^^s ^s^i ^ sic^ 2# asm. 

<^A|CH|12> 4>5°lx|°-| 7|£ K°-l S^CH| ^£|0|o|H -SHofai, *j± ^^|7| ^Oi|A-] 400 *C 1 A|7} 7|- 

^ ^oj(cure)^ §a|0|o| = S^olJ Ej^# 0.05Mm, c^o|| ^-EL\m 3pm ^i^e^o)| ^Aj^^ c Ej 0 |a}| 
^ la|0)a|H*B| ^7?)|^ Spm^P. &^£[^^flo|| ^a|ch|2^ B^^ollsJ ^ixi^ep §^^2, li.^ -^^o|| 
^I^H aio^^ei- e^|x|^^# MWntt. a*, oi| soil °|^H miEiysu, ulo^s^^^ai, 

# M^m^i c^chi, Ha^oi o||^oi| o|an fa|o|D|Hoi| b|of## ^^1«cK H^o| olls 1 ^ §H nsfo| 
oi|^(oWl^uWI§: DEA-506)M 0|#S^ #ei 800W, S± 3Pa0i|Ai ^c[. ziffH a|oh#fi| ^ 

5000 ^9012, ZL 37|^ (DlOpma^h 

3 ^, ^A|o^|2 £E^ ^A|0i|3H|- -§^oj- ^^o^ S E|0|D| = S°jS| ^£|0|| °]7fs^Ai ^Aje|| £^ 

2 ^5!fcK a|£|£ 2A|^o^ 5{i CK n 5000 T^l «|o^e S^f It 21^1 ^^o|| a|§ 0 || 
Ai ^ &l#0| ^x|eH Si^ 5.^ ^ ^^^1 5000 ^9o||Ai ±2 M m 0|^cK 

0\2\ ^0| t H|0^ 7^A| □t-^H^.A^ A^of fi°j°| £^0|| °j7f^^A-j °^§H 

< A JA|0i|13> K CHAJ01I L# A^o| 0|£|0||^ 3.^ ^jA|0i|12fif ^^1^ S^B a|o^ l||^o|| £^ ^ 

^= £S5KI. a 5000 ^9^1 U|0^& £^ 7|Hf jr^o| £M|o|i A|aO||Ai £^ HhS 0 | §X|S}| 91 

H Siia ^ 5000 T^gollAi ±2 Mm 0|S«tK 

0\9.\ ^0|, b|o^ 7^a| D^H^A-j A^oh 2 ojo| ^^a|| Ajo^^ oj7^°jAi ^Aj S [j ^^H^Mj, 
c^S| td|o^# ^^jo^ £^o, ^ ?? n§ ^^s^| ass & ^ ^#ck 

<AjA|0ih4> 7|^ K PI d0|| 7|# M# A^o[ 0|2|CH|^ £^ ^JA| 0|| 122|- b|0^2| M|^0|| 5Eo 

*S«ck a 5000 73^1 u|o^e 7|e|- 2°j£^| #^o|| A|so||A^ h>§o| 3X|8H 

2ii £^ at 5000 ^goilAi ±2pm 0|S^cK 

0|^ ^0|, b|0^ 7^A| O^a^Ai A^^[ S^o| £^o|| °J7^^^ ^3«H ^ ^H^M| , 

c^a| b|o^# 9|^?^|g £lJo^| ^ ^1- ^o^ck 

< A JA|oih5> 7|£h L# 0|§sU, OISMCK 2^o|| E|^h# 0.1pm, ^#o|| ^ 

a|S 3pm^E||jo|| s|eH S^«ck ee, o|hH^| Htl^ ipm^cf. eb| ^ 0 || 

oils! allA|>tH# 8£*U, in^-^AK)!! o|«h b|o^^o} ai]A|^s # jqtw&cl ^ai, e|^# o||$jcH| °|sH 
mitt o^. blo^f- f a^o| ^e|, E|ih# xfl7H«hji, ^ajoii o|sn b|oF## 5000 ^9 8««ck u|ohft£| 37| 
^ (t)0.5pm^c:f, a^,^A|ol|2 SE^ ^JAjof|3^ #^2.3. -g^ej- 5^2, ^o,, xjo|- o|7}S^a| ^ 

S^H ^£1 9«ck £^ a|7J^ ix|yo s McK 3 5000 =Fgs| a|o^B 2.^ 7|ft S^S| ^^o|| 

A|§o||Ai 5£^ ^§0| SX|S}| ^ojck 



http://patent2.kipris.or.kr/patent/XML/JUNG0001 /1 01 99800301 65.XML 2005-01 -1 2 



KIPRIS(S3>H^o]g£) 



HI 01 II 14/25 



0|£|- £0|, U\0[£ 7^A| D^H^Ai A^°[ y\# 2g°| #«|0|| °]7^^ 
a|of£# §3^ £^S| ^Hflh ^ 91C[^ 

<^JA|(H|16> 7|ff- B c|j>ilo|| 7|S H# Ajgsm, £JA|0«1 at #tJ®h g^o^ a|c|## ggSfflcK n*. 7|£# ^ 
Sell Ni-P Soil ^31^ 7|§ jLg«| HI 4^ £ 7|goa. *a*|| H! SS3lc|. 

o|HH, o|a| E^°t{ go]|^ £3*1 2000cm 2 £| HI 2# ¥S*KH Hfflff #oi| f x J«« Ni-P 7|£ 
□ |a| f-o]eH £ 2000cm 

2o| CHSU +500mV^J S!7j«cK 

3*! IS 4 fia|0|o| = ^^j|o| of 10 0gmO|cK ^*jc|| Ni-P £^ 

ef 15gm/hO|H^, ^Ell^ o||^a| 7|*H u|3 2HH# 7|go^ MMZ} Nj _p £ =s ot 6 7 A |7J ^CH| 23 

s| ^ai^oii £ih*[ch ZLeHAi, Ni-P 8a|?J SSHck n 2500 ^S^l *|o>*€- £^ 7|& £ 

3^1 ^^sj A|§oi|Ai £^ *}%o\ %x\m oiJl, b| ^^|o| o^- 2 500 T<£o\\M ±1gm OWfccK 

0|fi|- ^0| : b| 0 ^ 7^Aj D^H^Ai A|^7|#£3£| ^^Oi| &[*\#*\ ¥2*H £g# U^S^M], 

<^A|cHH7> 37| 100mm zf£| B# qn« io*°]fiS+# 10g/l £#*fe ^§°J| ^CH| 3^ 

ttmiz\o\\ °i*h ?-\%n 2 H3# zl^, 7|## °xuh £ ^o_h s*iskh 23011 

5 H JIf 0.5gm £^$cK c(-§-cH| , £JA|oi|2£|- u|oh# ^Aj 7; ^| ^§[2, 7|^# xL^kE. 

0|uJi, o|e| §cH|^ 2000cm ^ m — f-^|s|-a| 3 H JE ^oil ^£!6H 

^5!!CK 7|£h# £^°-"Oi| *]A|A|£! C^, ^A|£^EJ1^ 0|#^Oi 7|^ R#0\\ oio oi) b | 0 ^ ^Aj A|0]| 

a^^^Ai A^^ ^«|(||^)oi| d|b| ^oi^ - 2000cm 
2°| Jim m$ +500mVS| °]7^cK 

^S^fAj i§2[ ^a|0|D(H ^|°| ^ i00gmO|cK BESh, ^a*H E^^l £^ 

^ ISgm/hOlH^., o||^a| s^^I ?E| 7|S^^. ^^Eh ^ 6.7 

A|?i^o!| 2^s| ^Bl^oll Sih&ch ZIBiiAi, ^S^H 8A|?J »?B!cK ZL 2500 ^9^1 u|oh* 

e S.^ 7|^ S ^o| S^CH| ^^Hj A|§Oi|Ai £^ 1h#0| §X|SH £^ °t ^^|0| 2500 ^OilA-] 

±1pm 0|3^cK 

a|o^# 5^o^| ^ 21 cH=r ^# ^21^. 

<^A|0iH8> 7|# B ^Ol| lit 0|^Oi #2.|0|D|H l^H^Ai £3011 ^E|^0| Of 

^Eil^le^ *^ ^# ^ 0|^5JJcK ^E||o|e^ *^o, ^gm^cK ^A|oj|2^ a^xi^, <U 

%^ ie# o\£*\oi 7|^ b^oii g&i ^, r^oj^ ^tsSoll ^^# ^0i|S e^|^E(^g 
OFPR-800)# i^, 2& ^Soj| o| St | b|of-&# ^ 

flWthcK c^oi|, ^E||o]^|>i *^ chischi o|8|| sHEiasm, ±^s| ois*ho| oils e^l^H 

c»o|| l ti|offt#7«McKa|oh*7JSo«feQiiA|cH 0|««cK ^ 20mmS| ^|0|xi 7|# 2°4oi|Ai 

^a^ck 7|^ 53^| ^|°je^ *^ «[0| d^H7|- £|CH ^^|o]a^ *^ n||Eiy g ^£°K>| 7^e]-^, 
^H^n^a^o^ B |oh*# o|aH b|o^& H7| (DiOOgm, 2mm »7fl 2500 

o|ck 

°|0^ ^, ^S*H £^Qli ^Oil £j*|oU, 0||SA| 7|^ 2°4°| ^£| 2||fH# 7(§o^ ° 

S&H ?£| ^^^f. 

oitUI, □!£[ goi|^ 2000cm ^a| 5h# ^^^oi ^a|^ ^cH| ^^jstl ^a| ^5Kck 7|$ 

# E^Qij(X| sx| ^, i^iA|£>^^^ o|gsfoi : 7|B &#o\\ Sin u|offt A|oi|^- a^a^Ai A|§^ ^E{]oJ 
^ ^ol| d|£| ^ojftH g. 2000cm 
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KIPRIS(§:>H^ol§M) 



IHIOIXI 15 / 25 



2o ( ^ojj cns}| +500mV^I el^ra^. 

SSSKi 3*! !S4 §£|0|d| = ^t?1]o| ^ 100pmO|CK 5E&, E^£| E^ ^E£ 

3gm/hO|HS, oi|^A| 7|*H 2^0) ^ ^g^. 7|*jo^ gggf ot 33 Aj?i ^ s goj 

^al^ojj E^&W. ^2§H ^a| E^# 40a|?j ^5Hck 3 a ah, 2500 u|o^s. £^ 7|# 5£ 

£| ^ElieJall^ #5 a|£cHM ^go| 2*|st| EH *f 2500 ^o\\^ 

±1gm o|3^cK 

<^A|^19> B &o)| <U£si{M 3^ Ol^oj Q*|o^ ga|o|o|c iso^xi s^oi| ^ 

*l Sfe ed§ o|g$«q. S^IIii o|^3|o=( 7|e D ^oi| ^, la|o|o|£i ji^oij a^ D |^ 2:^ 

#a|-*i|g: OFPR-800)# S^KH, ^§oi| °|sf| «|o^# g^^ji ajs. « « o| Ej|x|^H# 

zim\, "|o^# 7^cK «|o>* y\^o\\^ Qq A|cH ^j 0 |xi# 0|S«cf. * 20mm£| eflo|*l 7|# 5^o||Ai 

2LA^CK 71^ H^^l 9** q Ih fEfe- %±.&0\ n^H7| EJOI 9*^o|fe gr^Sl ^E|yg ^S-°}0| 7[§S| 

^, ±# SSBo^hUSS a|o^# SgajcK o|0H d|o^ H7| 0iOOgm, 2mm 1,^1 2500 

ON, i^^l §oi|^ 2000cm 2 S| ^© f-gj^O-l ^e.|^ i^oH 

h ^ l^^o]| o|a| f-gjeH §■ 2000cm 

2s| goij q|§n +500mVS| ^J^^cK 

ia|o|o|H tpfl^ 10 0pmO|cK ^j, ^eti ^e.| £^ 

^aieioii £^ck nailAi, ^*jefl ^ai 40a|Z}9Mdk a mty, 2500 b|of#e £^ 

S| W^°Ih SE^ A|S0||Ai £ ^ y}§0| SA|5f| 2111, ^| ^^|°| Z*t~ 2500 ^9o||Ai 

±1gm oi^sacK 

0\S>\ ^0|, b|0^ 7^A| D^^^Ai A[^t} 7 |^ ^^D|fe %±&0\\ ^OV # o|7^A] ^S§H E 

^# , C^o| d|0^f- °t^7?fl# ^^o^| ^ SiC^ ^°1CK 

<-feJA|oi|20> £A|oi|2o||Ai ^2en ^a| E^oii o,^ H | 0 ^# 7|^# a^ck a 7|## 10% #A h 

#CH| 2^?i SA|§U I^f Aii^^cK ?|#o, Ej|0| H^o^, ZL^ ^£j«H £^ ^ 

oHs| l^o| = g 1^ ^U^^^(^)s| xi|^o| s^xi|HS101B§ S^sfe ^ ^%o Ao \\ 5^^ 

S^ism, # ^, S|SAi#^Aj«o^ s^^^j ^ai^o^s^Tj^alsm, ^ M\% ^, o|^o| a| 

^ y|o|H# ^|a|s^ ^S*H ^5!icK £^ a|?_^ ioa|^o|h, E^th ^a|£| °t 30pm^P. zl 

*\o[&¥o\\£- £^ ^ of 7gm S5E o| 2s^(c£])Dho| yjl ^d|^ ^o|| o|3H o|o^g fi^oj^ ^ Si^ 

^ ^AlCHKHlAi, ^ S5Ho| d|0^ M|§ Cf§^# §0|^7i| ^ ?i£^ ^# 

^ ?\& S°j^^.^Ei b|o^ ^0]^ ^ 51^- bi|Aj^ # ^ 

<AjA|oi|2l> ^A|olM9o||Ai °ssH ^aj 5E^cH| fi|«H u|o^ft# SSeh a^ck ^JjsH ^a| £^oi| 

u|oh* §3 ^ ( 17% <gAh -§oi{ ^chi ?|^# <g^e!!# disss fli^^cK ^ a 7|^^- 

10% eon 2$?j s^lofji M\&nc\. 01 °j s*iia§ ^aef eooi =s £2:^x1, 

^S*H E^ ^°Hs| ia^§ l^oisi s^sf^ HU^£<*(^)o| x\\go\ #^|HS101B# s&o^ ^ah - 
««|oi|'5fia ax|.*m, g Ai|^.# ®&5\ t siS^ ^^ao^ ^xj ^ a|°J|o^ 5«tj xial^i, ^ ^11 s 

oiasi |^ «o| = # ^a|^ ^s*n |y5«c:K £g A|LK&5A|yo|H, E^eh ^a|o| =^ ^ 
15pmacK =L a^K u|of*^o|| E^th ^a| S£|o|o|£ ^oi| E^£h ?B| £Sficf£ ^# S 

oia ssoii si«h ^ aisa^K ^h, e^ ^oiie sioia s*oii sjsu u|oh*^e ^ei^ - oic^ 
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KIPRIS(S^H^o)Sa) 



Oil 01 XI 16 / 25 



»2W. 

£ ^m\o\\M, £ u|o* L4|§ ^ 7|£o^ cigs.\g go|s^| 3Jfh ^ c* g°\ 

* ?\& 5^2^Bi b|oH - oi - a|j>d^ ^ flcfe SSM. 

<£Ho<|22> ^A|o<M9oj|A-i ^a*H T*a| *l*ll "|o|S§ 7|#I A*jac|. *g«| ^a| 

«|oh* &S 17% ^r^°A go\\ 7|## a^ffl£ olISS^ x-i|^«cK f- >M|§ * , 3 7|£^ 

10% gi± *r%°4 m\ 2£?J S*|$KS « afe ^ Aflg^ *, 7|£# 120"C^| *]£7J:E7| °[ 

oi|Ai ia|7J 22A|gcK 7H S 7|# 2^oj| ^n|Eigo{| o|5}j HM/^al/Hgsi 3£ 0.05/1 0/0. 05pm 2| 

3 U|0*^Of| 3 i g a|0|D| = 3^ S D4£C^ £o|g 

&t*o{\ £|*i| e^SJ- ^ S!&c|. u\*\M t ^ClE^ojl ^CH|£ ^a|g 2**kH| £|*H "lo|^£ Si 

M AjA|0i|OHAi ( M ^ajo| SXHoJ d| 0 ^ Mil- ££jo[ 7 |5k>J|Ai #0|Stf| »J £^ ^# go| 

£31 S£e> * y\B aSSS^MH u|o}ft ^oi^ - oi - «H>d€# xilgfi- ^ 91^ 

<u|jnoi|i> ^\o\\29.[ Df*h7Ws. «|o* 7hg7;^|# fisjicK a*, fE^q ^oi| §)x|«ch o|qH, 

7|# S3°| ^«|oi|^ e]7W*| s^o^ck d|o* x]^o|| #2H± o||^a| 7|# 2^o| 7| 

§25 ¥3sH « xt^^xj^, ^A|oi| .7|h|. ££o| £«| ak>||£ £^ y}§£ ^J^^ck zl g^K 
«|oJ*o| a|o^# x^ol|Ai A^^sjoj a 3S=|7| o|Sol| i^|^£|cH tH^c|-, afaH. *o|| SlojAi^ U | 

<y|iH0fi2> ^JA|<H|19S^ n|-&7^|s uloFfi- 7|-g^| SSS^K Zl^, 7|£k ^^a|^°>§ 17% 0[§ 

°W oilSoil °|aH ^IX55icK c^o|| 7|^# ^S^H i^oil #oj| S^I^^K *|o^ x^o|| ^eh^ o1|^a| y\ 

^££h£ ^^1 #a|o|o|H ^^]°| *^|-^ ^ 100gmO|cK ££S[, ^£^H "t 1 ^ 

^ 3gm/hO[H^, ^BH^i oi|^A| 7|aH nl|^^ 7|§ 2^ ^^&h ^ 33.3 a|?J ^| 

o|n[H oi^oll 33.3 a|tj- ^^ck 

3 2500 ^9 10% O|^o| u|oh*o||Ai ^a|0|o|H 5pm 0\# s| ^^|7^ S^KHKlH}) £jO] Si 

51 £E^, 2500 ^oi|Ai ^a|o|D|^ o|go^ E ^ ^ £^ ^¥^1^1 ±8Mm o|^ 0 |oHcf. 

<^JA|oi|c> ^JA|oi| a ?y BO|| 7|^Sf0i ^Jt-HSjoJ g *|o| 

^ b|Ol- ^EH= C\£ 7|£ho| £ 1 0 Oij £A|^CK Ai|S^°|^ #2H>i Oi|^A|^ 0| 

s*o\x\±r 7|^(31) ^oi| ^OJ^(01|^ #oi ^a|o|o|H §)(32)# S^^, 0| ^^-§(32)o|| b|0^# S^ofoi, 
^^#(34) M0\m £*J*I^ 0|^CHX|^ d|o|- ^EiH(33)5 S^ofojAi ^oj 

^(32)# 5j#o^, ^7|^ D^^^l^ t[Oi ti\o[ ^EiH(33)Oi|Aj £x[ ^ «H A J^(34)# ^ ^ 

Sb|4i 7|»o|ck 

i ne «|Qt c ^ 7|£^| ^m^l ^^I^ s^^5 IL^lzl *M^o|cK 0^^(34)^ ^ 7|#(31) ^ 
oil 1^#(32)# ««&ck 3*. ^alEigaoll ^l«H 1^^(32) ^oi| a§§ 0.05pm S^^3, c^oif ? 
2-1 # 3pm ^ah^o^m] £^|(36)§ ^ah^K 5^oi| £^|^e( 3 7)# kg, ^§o|| a| 

sH ^^o^ mitj^ S^&ck T^a|, o|^ojx|^ E*l|(36)# olissm, c\%o\\ $ax\±.b.(37)£ 

EK mi^g £*fl(36)S Q^as *W Ha^oi o||So|| a|o^(38)# ««&ck oittHS) ca^o| oi|go^ A ^ 
^± $at£Dhe 0|**hj2, 7H>i^o| 5Pa 0|^oj xi^o| ^oi^ a^cK a|o^(38) 7|^# £^ 

(42) §a| ^S*H E^°4(43) e.K>i| M*!^, 7|» £Sl|(34)g 7|SS5 ^3§H 9«cK 

Oltcfj, ^M2.±*£(40)m 0|§*^<H (36)011 S^(41)# 7|$o^ -380mV(vs.SCE)s| eJ7^5Hc^. 
5£, 0| 70t;a| ^0|H, ^2&H SE^£| ^ -780mV(vs.SCE)^ £^Si7| ^^oi|, £^|(36) 

- ol| o\v\S 3^-^ y§ ■■SMQll^l^ji^.AgM^. 39^ a-fcjO|cK ^^^(32)£| 0|^ 

a| £^ ^?^|7f ^oix|7i| A|?i Tai £l'«a|l : ¥ , S , ciFr , a- a^ -sg- a| o*oi| a) 7\&--3.&2[ £ 
*ll (36)011 A|go||Ai «i#o| sx|en 50, £^ ^^^1^1 ^^oi|Ai ± 1gm oi*hsacK E^ 

fla| a 7|^# 10% #^ -§qh ^o|, 2 ^?i aiis sjick a*, ^*]&U £^ ^dH°| ga^ 
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KIPRIS(gJH^oj§£) 



HI 01 XI 17/25 



f£0| = # Hil£^g2(¥)2l fl|§o| gg fl | HS101B# ^o\~ t±£ ^£°Ao\\ 5Stt S^|cf2, 1- 

E*fl(44)g ggSKa. E«I(44)S Uli 3 (HI S|8H S|SS SUM". 

0|#S| g%0\\ o|SH 7|^(31)^0|| uvo| bHAj^Ol S^SC*. £ 11 £C| ( b )~(,) ^§ # 

4 s Sick o| 5s| *}^%[oi c[£ £ ?jo\ £ 10O|ck 

5£*h E 12^ £ ^J^|0i|cH| cf£ dfJAj 7|ff(54)o|| LSI(44)£ 7|#S| £^EO|ch 4| 

z\^± 7|^(45) #o|| f a|o|D| = /^a|£ oi^cH^I-^ ^ h|41S1- ggs^, «=• 1 oh ^b1H ^ P§ "9 

£1 7|$(54)oi| S =(46)o|| S|5H LSI(44)^ &^| S^SJM. 

£ 13^ £ £JA-|0flOi| S|SH ^CH^I-^- «|SJ- ti W CHS 3|£PI£ 7|#0|| 0|#o[ £JA|Oj|£ £A|o|- 2.A] 

L^EOIJl. c||% £b|e U ||Aj 7IW51) &oi| fl S.# 7|^(52)^ £J3lO|ch 

HI 7|g(52)S gei|± tig ±gxi)^_ o\^o\x\n i tl#o\\ g^ H(53)o| >y*|s]cH Si^K 

0| 7|ff(52) £M| £ i§o S s|- d|D| aH>d 7|#(54)# fly- £j*(46)oi| 2|«H LSI(44)7^ g 

^ &*l|5|oi ?icK 

£]A|Oflfi| AJ^ 7 1 5J-CHI 1^2 ti(|Aj qt 1/4 ^ £g - oi jt^ U1J A1 oj £ fi ^ - oioH DK cr^ t A|£ 3 

^ ^E# HHIUI #o|| b|eH ^1.5ufl m^Til & 4 s ?i£^k 

S S*S<>i| CCf# H|Sf H||Aj 7 |£$ Aj^oj ^S^fi). H |]Aj ZJ 0 |2| t^Oll S|o[ A]£ EE^ 

^ gich. E£°h CHS S^W^7|S 7|#, $|3^Ej|0|Aj§ Ajxf 7^ d(C |o a ^ ao| ± q x\ x \ 7j|^7|§ aj^ 



^ ^CX| txf^S, a|o^# ^^o^ ^xjem 5i^oj|£ ^^fH, n fi^oll ££| £^|## ^ 
o||£ S^cHH a|o^^# S^o]^ ^ bHAjc^ - oi ch o|^oi e t| i ^Eiy^ 
go|3Kn ^^1 -T 9X^[. se*}, y|oH^ ^^£2^ £ ^go| 0^.^01 ^^oii 5U<>Ht 

£^oi| a| 0 ^ £*j A|oj| £^|o|| ^SSH £^ S^l# ^7^H^, xH^Aj ^ 

£^ IJSSpil ^lf| ^ oiQK 

^ ^goi| ctfs^ i £ ^ « ^^|# 2Si£^ ^icHofe ^o| 7^eHAjcK 



7|# A^o|| XH| 1 ggSCH, ^7 1 dj ^o|[ ^o^^0| g^SjOi, #7\ # 

o\\ *|| 2 H*l|7|- S^^IH, ^7| io^go||^ #7\ MU £*||flf ^7| Xi|2 fE*4|# S7|Sj°^ ^^^7| u|o(« 
(viahole)oi g^ajDi, y 7 | b | 0 ^ uH^-^h *||3 £*||o|| SJ*H ^^°| £*|| ^^^m ^7| fl|2 H 

an ^7| xi|3£*l| S^^4 £*I|S ^ «H^&oj| oiojA-j, 

^7| XH13 SE^Hj o| fi £ AkE||7f a^7| Xi|2 £x-i|£f cfs^4 t £E^. a^7( ai|3 £*||S| ^E||7f a^7( H|4 £*||a| S£ 

7|S #0|| X\\-\ £*||7f S^SIjI, #7| Ifl 7|§h SI #7 1 X|| 1 5.H #0|| ^<2i^0| ^^HjcM, #7| # 
oil fl| 2 E«l|7|- g^^lil, 1^^0)1^- #7| *|1 £*||fih#7| ai|2 37|^«^ ^^^7| ^|^ b|0^0| 

^aj e j d ^ ) Ak 7 | b|oh# uH^7f £*l|ol| s|«H £32 &\ H2 fi^^ #7| x{| 

3 9^ a|| 4 £*l|# b||Aj^o|| SiojAi, 

#7| 7H|4 E«7J #7 1 ai|3 E*|| #o||Ai 9.^{B) S#^^ 8^s|o| SUfe f?|2£ ^ aH^j&. 

7|sf am 5N| 7 h S^siJl, #7| aoj 7 |^ gy ai-7| xh|i £*l|' #ol| "S'9J'S0| ■ -s--a-s| : Di , 4J-7I AJ- 
oil ai|2 E*!W8SS|2, ^^goi|^ av 7 | £jfe||fi^7| a||2 £*l|© S7|sjo S g^§p| ^|^b|o^o| 
S^^iDi, #7| b|of^ m^7F ai|3 E*I|o|| a|8H #3^1 £^| g^^^ #71 *i|2 £*i| #7| xh| 
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KIPRIS(g3H^o]g£) 



HI 01 XI 18/25 



3 £x|| IS§ 9^ fl|4 £«S 3>H Si^ btj Ajgoll *|0| Ai, 

7|© 4WI £*fl7f S^s|3, av 7 | 7|© 3! 4PI *fl1 Ex-Il goll ^°4#0| ^^SJCM, A>7| 2doi^ Aj- 
o\\ A\2 ±n\?\ SgsU, #7| ^^^oi|^ #7| x|| 1 x1 | 2 £*||g S7|^o^ ?|&u|otfto| 

#?\ H|0« L|| ^7f fl|3 SE«l|o|| s|«H SJfe, #7| v\2 IS^I &7| x{| 

&7| 7H|3 £*l|7> &7| loi^o| £0|<4 £0|# ^ f9££ tifjAj^. 

1£ 7|# #o\\ n\ &7| ^oj y\ny aj M 7 | m A^oil 5>H 21°*!, ^oi| 

*i|2 &7| x|| 1 £*||ah #7| n| 2 *j7|*o^ ^^tp| $|© b|otfto| &7| 

S££jO| $io^ i Ap| b| 0 ^ L|j^0|| £=0|| ojsH H| 3 b(jAjnfo| H|i ^ol| °ioH, 

&7| ^SSH A|CH|, &7| HI 2 E*||0|| £g &hg SflH^E £$|# ^17^^ fg£^ Sfe dfjAj£ 

si hi 2 hi-s. 

£^0|| *]|1 £*||t- ^ ^o* McH| loJ*f gAjSfe ^S^K ^7 1 loj| Moll H| 2 £*HS 

*K ^7| *|2 £*l|0|| 2«Eiy# gSJJK &7| Xi|2 £fl|# D^H^ Sf0| &7| X|| 1 £jtfl #o| Ak 7 | *1°J£0\\ 

*\0\&^ ggSfe #7| XII 2 £^j0|| « tf§ Sflg- el^^^Ai M 7 | d|0^o| Xi^0l| 

^7| ^cH| ^SS|| H^0|| S|5t| d|oH- Mi^oii §SohOi Xi|3 ZX\\g 

S^0i| X-lh ^ 104 7|^ A^l, 2^0{| Xi|2 £*|# ^ if ^7| Ail 

2 ^|o|| mi'd^mn^ ^2 a^a^ 3^ ai-o| l^^o|| b|o^# 

H£SH= ^S^K ^7 1 ^|2 E^jOl| ^ e]7^f^Ai b|0^°| A-^0|| 

&7| xih mchi £^oi| o m m 7 | b|o^ Lf|^o|| ^# gS^Oi XHJ3 £^|# g S# 5 ^ 

o|-^ b[|Ajnfo| H|i 

=|5c^| S^cHj H|1 £*||^^7| £*||ol| cfldH 37|^o^ ^oj^j h|2 £*l|7|- #7| x||i £*||S| S^oj| £ 

^7 1 n|2 £^|oi| £^ s^iscft £^ 3^1- eJ^fe^ ^g^^ sfe s^, 
*|5ES*l|o|| 4A*m ^9 EEfe SSI ^Soll m 3*S, ^7| *1|1 £*||o|| CH«H ^7|^o^ §043 x\\2 

#7\ ^li^^i^l it SOll S^Ltj, #7| XI1 1 £*l|2| it^CH| £XH|§ ^^15H £^0|| e|8l| S|5jA|?|^ ^^j^ £^ ok 
SOU oiojAi, 

^7 1 xi| 2 E*|o|| S|^ S^oii °|eH fE-g- 3^£cfE £]7^°jAi ^s*H £^ ^ 

AI8S- xi|9»ol| SloiAi, y 7( h| 2 £«o|| 344^- £g ^§s| S^|o|| V\n +0.1 -+1.5 ^^e] 

S^OII D|Alj b|Aj m|go| g^Hj ^oj^0| Ch§ b!|Aj 7|^H^ 0| bHAj 7|^o| ^cH£ 1^ ^011 

±Xpf tfXflij £§0|| ?iOjAj t ^ ^ 

^7 1 bHAj 7|^o| S^&flli&Mlxi xi|4^gs| e 9011 7|xna «H^^^^ o|^ojx|^ ^g^^. of^ 

HI. 
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KIPRIS(g:H^o)ge) 



IHIOIXI 19/25 



§^12 

— «Htf 7\& ^oi| 3^ ^«|| £ § 7|nf0| B^eU, £PI 7|fi- &o|| aao|| o|4| uHAj m|@ 

0| SfcSO| ^ ^£ Bfoj. d| JAi 7 |#0| B*||£|(H, #7| URg ^oi| &X||£|0) 

PiS *l^7| g3(ff&)o|| flow, 

£PI 7|&o| g^g- xi|4Sgs| ^ m\ «Hd#°S o|^aix|^ ^f- igo^ 

ens ajs. 



5E&1 
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KIPRIS(g)H^ge) 



fill 01 XI 20 / 25 




£S6 
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KIPRIS(S^H^ojga) 



Sll 01 XI 21 / 25 
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KIPRIS(S^H^oige) 



01 01 XI 22/25 





£210 
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KIPRIS(33H^8|gH) 



101 II 23/25 




S.&11 
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HI 01 II 24 /25 
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KIPRIS(gJH^olSS) 



IHI 01 XI 25/25 



54< 




£213 



44. 



32 



54 
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